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Al-7]7] ^71 *Efl°lH«l 3^14* ti:#§H 31^14 *]^# A oM S| *1 4 7] ^1 ^ E] J± *M 

<f^*3fe.»el *^ =8*1. 

i-HH Jfzj-Sl Jl, ^j-7] 4^3] ^^a] 3#*Kr 7H*5=Jfl; 
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ai ? ]71 $7] l-^O oiE.fi] s}*i4-g- 4Hfr«H ^ 7]] jq^zi t3*Kr ^ ^ 
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St 7 * 5. 
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#?1 3# il# * a] 7]a^ #7] 3)^z|# ##sRr, ^ ^ #*]. 

St 7 * 6. 

A 5 #°ll SW, 

#7l 4°] ^S*. #?1 3# tf£ £.# ^ASft Ej ^5:0] ^^^nV # ^A- ^AJ- 2j -£-g. £ 
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-4 3*8-41 Sl=>H, 
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#7] 7^51^0)1 °|«f| 7Hf51°fl 7l^SM ; # 7 ) u^o] £ ofl r^JSL a q V 7 ] = ^ S-jflolH.41 iBlil^f 

A]7l7l fl*V #7] -t^f Sl*14# ##§H ^.g. y- 7] j 3)^3. -e^i, °!jE| H. £t)1; 

f"4, f^} SEiSl 31^ # 7 ] f a flg x^ 7l^SH, #7] f-^ £3 f^* £3#<LiL §}7l 

A cM -f *> l-Ell^JEL^ 3]*14* #§§H *e3 iJ- 7 j| 2)^21- ^.g. Tq ^4 ^ t V7il; ^ 

#7) 3]^zV^)^ ^6)) <S]$§3 Sj^Zl-^^ol] #7] oBE|ti.>|)^ 2] %}• Z\] ^-g- ^7fl 5? *| *)■ *| $ 

^-7fl 31*1 4 4=8* 21*14 ^Ofl 7 >A> cfT,]^ £ fe> -3] ^3 xV^jo, OJ j E ] u ^ #1*. 
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#4 40] cj-7fl-b, #4 #51 444 4*11 tfiSfl H]si] *H, H|s|| 4£ ^flOj, Hl^] a}£ n] g- 44, A}?g 

2 4 n^o]B\S. XW-Q. 44^^24 7ffA]oJ ?fl#5llolE-ll- Af-g-*V 71] ol # 4±^ *r44 *H4» 44*Rr i£tf £ 
Till- =fm^, #71 JLtf * 4 ^rifl 4^44 Aj- 7 ) J^Zf* ##§fe ; -fa] tfg #*]4 o«E] ti *||4 #4 



^ W 16. 

*11 9 44 S144, 

#7) ojiEju ^ ^.^^eDoiHsi 444 34^ #71 ^4-& eii = 4444 4#£-& £3 ^4 Mis. 711 

7]]*V c-V^l- 5>^, ^4 44 #^o] ^JjEja yjrt 



^7fl xj^ofl 7l^H **r *44^4 3]*14"£ a)H*Hr 31*14 *lH 7^1 

q.^o)l 444 Jli a q V 7 ) 4^0] 7^£# 3#SRr 7]-#£7fl; §! 

#71 7}^£71H1 5-1*11 4*4 7^£0)1 7l^*H, #71 4€4 ?!^* #4 4 -g- Efl 4 E. 4 ^\^%-£r W 

444 4*1 Aj-71 3|44£ ##«H ^711 3] 4 4* # 7 | 3] *j 4 44 4^4 #5|*rfe 4 E] H ^^1 

^r^* 5Hr, *4 #4* 444^r 44. 

^/-1)A-1 

7l#S4 

£ f-^4 ^-i-ofl ^sfl 4 7 )Ej-^ 44!" -t ^ <£4 #4 * n 44J± 44 (ftljjg) 4^ ^4 JL 

eHH 334^1, **| 4l§ (nacelle) ^4 14l» &JI 44-g-o.j?. -f ^ #4 £-ir -f 4 Ej-44 4* 

4#* £LJ2.^ -t #4 ^ a 44 h. 44 4a) ^4 ji -J*]- e]-44 44 51014. 

^4* 

-? ^ *3 44^ <aa]-^ o. S fco] ^Aj [m] o, €f . m o] aj.«o,) ; y. 7fl; 5j t x d 7l ^O] ^^O] ^] 5 |^ 

^25L E]^ 01 o.^, -^o] ^^o,, m o\7]H)& ^0} D fl-f ac}. ^7fl2l HIS sj-^-i: f^A)^, 4 

^451^ ^-t°l sa^, #^171- cfl^sl-^^ 4s)-, SJtfl 471^1^ &&*\ ^ 

^ 4 « 4 *fl ^ , #^1 iEfe -^4 El-^o)) 0^40] ^^VAl-71^ 5] o. ^2-j°J 71^ 4^s eH $14. 

1^ ^4 ^##^14^, #-^^14 7H^# 7flAj47l °J]E]H TflTj 71 ^J-g-^EM $14. ^4 7>4 # 

4 °1 49}5]H S14 D J", AMD (Active Mass Damper) S cfl^Elfe 44 feH, fit #^1 ^^1" (mass) ♦ £ 

- 4 ^4 ojj^ofloiEi^ ^*4 6 i, *^14 ^1^^ 444 nil^44. 

n44 #4 ^°114 ^-§-444 Sl^ ^4Ji 4* (AMD) * f-4 ^4 ^4 44°fl ^cfls 

4*sl-n4 44, "144- ^^14 #^«-4. 



"33 ^114 S4# 44 4*114^, ##«■ (mass) 4 £ ^4i, 4 ##?}- f-4#* ^*4 

44 4sfl4-&, 4-8-^4 4^4441- ^444 ^4 # 44. 4 ""Wl, 4-1 ^^4 4# ^7>sfl 4?14. 
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-r t&XZ., Wft ^Wffe 4€ f^g- oV^ i o] uf^l- x]^S)-b B\$]2\ 

o> 6 ] ^ ft -f 4 eHH' n ifl-s| ^ ilifil 7^m. rfli ^cflAl^^ *v ^ ^ ^ * » ^ 

u ,^o] ^tflafl ^4. 

. 4 ^flS, ^%=£ (mass) * ^Aj?]^ q^MMeW ^J&.«H, 7fli7} ^4 -fM Bl-g-E #3lft4. 

if- #<H, «J£ ^fl^^S. 2001-2211455: 1) °)lfe, 7]^ft 44 g£ 4*H tflsfl, i^l a . 

^-g-*i 1 : H€- ^fls-^^a 2001-22114531 

tf**| 7HA1 

a^4, 7] l si t^oflAi^, 7l7fl-^ot a]«g E^a] ^ 44 - 7 j ^ ^ 3 sj- j> 5i7 ) 

- ^oll, ^eflsl AMD 4 pl-^7]-^5., i+ts| ^d|l- ^eflft-4. SL, 4^2] ^*H1- #7] nfl§-o|| 4^0] tfl^a^ju 
a al-8- ^o] 34-=. ^151 oi^c], 

* tt^-fr, -S-71 4M« tflgtiM oi^^i jJasa-i, 4^ #cfl# ^47.1 ^ji, ^al-g-AS 4*-8r ^44 
« <r Sftfe =3-^1 3 3. 41 e] a. afl?! ^ zieU E^f- 7.fl^4fe ^-g- s^Sl?. 44. 

A <M 4^1# «fl^^7l ^SH, £ O^foj ^c+-fr 5|l-g-ftcf. 

* ^ 51^14 7|$ at^r) ofl 7l£*H -f 4 1-5JMH4 4*14^ ^Hsfe 31*14 7^ 7 |^s ^14 * 
*! #*13.-M, M-a-fl 4-83 7H*je# 7Hr£7l]4, #7] 7}^^} 3#3 7^£«j 

" 7l±*M. Aj- 7] 4^0, SHJE^ Aj- 7 ] = 4 ^-EflOl^.^ iSlAK^ ^Al ? l7] flft Ol JgLjq. fc^l £. <i) 3] *| 2J- 

ft'Si S1S>^, 4^0)1 Jf-aj-^ 7]-4£7iloIl SlSfl Ol H£<H Q^cq 7 >^£* ^#*>J1, «|6|H ^1^1 ^^ofl oJ^Ai, 01 

* ^#*U, °13-§: ^7)1 21^14 7,)^ S|*|2t Xflol 7]^o)l *gj*H -^^ 1-eflol^l S| ^ 7^ ^O^ftnf. O] 7J °- 
°fl Sl*H*1. **> *Efl 6 l^^l *§j^r ^€21 *S"*J:^5. ?]-g-S>Jl, II 371^ -^x> 

a. tt-'S-fr, ^711 7l^*M ^^^BflolnLo] 3) S ] Zj-^. xfl ^ ^ 3)^)2]- ^}a] 7 |^# ^«lft ^Bj ^ # 

^lS^i, ^^SU, Ol 14^ SI Al^o, 7f#£# 71-^517114, A 0 V 7] 7>#5171H] o,g fl 7> i £o1 , 7 ,^ 

*H, ^71 ^^o, ^71 ^eflol^oi] iJiinaA ^^7)7] ^ft o] IrSflolH^ a^z^ a> 

#§H 7]^*M, ^Sfl =8-*l SI «}7) -Hft Aj- 7 j 1-efloiHSl 31^14^. av»^ H ^gj ^ 

^711 ozl^ZV 7.15^ f:^}^ 3)^14 ^Ol -cf 3K Aj-71 Bj^JZf 7]H t^S^ElS] #^ *H -§- ^7fl 3)^)4 
<fl ^71 °?!El afl^ e^o] ^.g. u- 7] | s,^]^ ^Altl 3l^lZ| X^^- ^-^ 3)^4 7l^<*|| 

-^fe 7^ ^ti]§>-^ ^V 7d ^-^^ ^^ftc K 

£ #^^1 SlSM, q-ftofl Jfzl-sj 7Hr5!7|H SlSfl uj-^o] 7 >^r:s T^^Sfjl, oJjE]^ 7,)^ 0,0^ O] 

7^51011 7l^H, 4€S1 7l^# gl^Sl^^Al-lrellol^l ^ iH ^^.^Al7l7l flft^l -^M-?flolH2l 31*14 

* a]. #sW Tfl^l-g- y- 7 fl 31*14 ^l^ilSAi w> s)*!4 7]H ^tH] saol^. i^^AS. t}7] flft ^ 

7> 1-51101^21 31 *14# A1. #§H # ^ ^, H ^ U- 7]j 3,^21. 7W o, sfl # ^ 7)H^- -J 7fl 3,^4 

*}?§°1} ^ *1^* t^A}?]*., 6 1 ^1 u- 7fl 3|^ ]4 7] ^ §W » s> i-efloi^si 21*14-^- t]1 

oi7HlA-l i 7)HS>71 ^)«|| 3)*14^ 7iH^ 3£ ^E)l«Ei ^e] ^-^E-U $ife 7l#0] 7 | nfl^, 7f^5L7ll ^E] 

— ^ S 7>A> 7 )^$\ ^ ^ 4*H1 Jf 7H -g^fe 53^5. Aj^Al ? l^ 7^0} 7 }±-Z} 
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-t $14. a, 7^-g- ^7fl S)*14 xjJ§-§- #3 XM4 ^- 7 |) sq^zV x^o,] §3 a]*} S)^^ ^1<H*1-7| nflS-ofl |S X| 
<H « *0*l 4^4 _ t 514. 

£ f^fil f-^ t£ Sa^-H, ^E] U. ^4 444, #7] 7 >^H7ilol] SjSfl ^#4 7Hf£S4^ 4 

^3 ^^4, A J-7] 4^ ^tVAS^E^ 4<34 ^SLofl 7|isH, 4H^1 ^^-i- #7) -f-4 

fi-BJMS.41 ^^^4 «J-^Al-7l7l ^ O] -^^.Eflo,^ 4*144 ##4^ xH 444 ^,4- 3 oj 44^4 
o] HVTgo)] ^3 Ji afl^q ^CHI olo^ 4 c 43 440] 7>#£7il^l 21®H 7}#£SJf-Ei 45.4 4^44. 

=lb\31, m 4401, 4^4 icon 7)^44 4-1*1 &<>|5i^3-*l-l-elH = °I| ^x\f] 7 ] £14 

o| 44434,^ 31*1444444. 

o|4 S-ol, ojjE, M xl3 444 ^ £ 4^ ^ gj 440)4^ 444 ^ os 4^a]Z] 4 o i7 | nfl^ofl, 7^14AS 
*3 4*J 4^0, ^ 7.4^4 ^ 

a. =3 43 o^a-), # 7] ^ £ ^ ^ 7] 7 ^ E74H1 o M 344 7V ^ £1 . ^« §w 44 
^ ?Jo] 44344. 

o]4 Sol, ^i^Mj 7^£7jHl 7}i£f *j4§M ^£1- 447] nfl^-ofl. ^-^-cflo) -o]^ 

*|7|*fe 714*11 ?14. 6] ofl 44, 442] xM 444 433<>]^1 £4 £4*0] ^ XH4 4 - 44. 

* *^1 $3j tf^ #* H ] 0,^, #7] 40] 44*, #71 + 7$ El ^kg. i^^n>3 ^ 

■ m7\, tt>*, #71 fltf A J5 : ^# ^cj-CS.^ ^£Ol ^#^. i^^nj-a. $q ^ ^# ^ 

^■t ?B1*>j1, ^1 sq«a M.-* 7lJLS>o^ #7l B)^Z]-* tf#SRr ^ H>^3j 4. 

<>1 21^, 01 °1# ti# ^ ^ £6 )1 7l±*H ^#§1-71 ttfl^-ofl , 7HfrS.3fl #^31 fl-* sq^-i- Ji# 

qMI, ji^ ^sl-^tfls.] i.o)s« ^7j-Ai?j ^ oi 7 l ms-ofl, ^^ajoj^Ai a*v jM-^o] ^1^1 ^Hfl. ^ ^ 014 

^ H-^^-l ^Slofl ololA-l, # 7 ] ^|oj # 7 ] ^ £ ^c>o)l o lsfl oj^ o_ S j fe «1 31] ^ 

Ol 71, Ul 3fl ^H7), H] 3)1 n]^ ^0)7], ^<g 2 *V Efl#eflo)Ei * A) <g 2 ^ 7^1 oj Efl^jflolEi # cH - «J.q.^ 

^Hl 4al Aj-71 jq ^ 7 ^ X^«J.- 5j o] HJ-EJ.^ ^cf. 

- 014 7 E voi ^|o] ^cj-^- ^fl-o.^, ^a)©i^^ a ?v s43)oj X] x] xi on- *v - 014 

^ t^^l £3 Sl^A-l, # 7 | ojjE] h. xl^I #71 ^4 l-eflo]5LS] 5l^]4 2L^r 4>>7l ^4 1-iSOoJs. S] 

5)^401 4^£# vfls Sfe 53oi 4^2144. 

ol ^<HI S)4?i, m ^4 #ol, oBe, y xl3 ^401 ^HlSfe Xl<>1 <f^ol|, fl-4 ^^14 

^xf l:eflo]H2l ^^1421 4^- £ ( «i4^) - bi^ xi*V4^ xi*F -t^* ^h^m ^^s>4 nfl^o!! ^^4 xi 
01 71-^sl x-mAm -t Si#4 4£MElsi o.^. ^0,1 4= ^xil- ^ 514. 

71147K ^ll?l-8- ^7fl 2)^14 X1E§^- X]<>l-g- ^ 7|) 2]^z| X)^4 Hl^foc] pfl -o 4^ rt^s Xltt*> Tj-f 4| £ 4 x]Eg 

" Sitsl £-8 i ^ 4 oj 4^. ^ 4 £ ^ 4^1 ^ ^ 01 4 

^ 471] 31*14 71^4^ 1-elloiH.ai 5|*14«- «fe 3|*14 ^1^ 7144, 4^1 44s! ji, o) 4 

-i^) ?!*^ 7>4£1- 71-4S7111- 4H14 "rf 4^ #xl^l oJjEl o_ xl?) #«j 0 S A-|, #7] 7>4£71H1 iilsll 

^ 7l-4£^l 7l_44oi, A o v 7 i 4^1 4^ gl^i^ Aj-71 ^4 -l-eiHjcnofl ^e]^^ m 6 1 »5^1 

5L51 3)^144 ##4^1 47^ 4*14 ^1^* ^7] 31^14 xi<>i 714011 #§14^ ojjeiH 44 4«]4fe -f §1 
#*151 ««e1h xi?! #^4 711^44. 
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£ t^i h-€°ii 7\*rs.m An °i a^a $%a 7^* m» m a 
4 4*4^, ^4 aaa ms-m aaa aa -*4 431 4^ a\a^a. a a- a 

O), 7l-^SL7jl ?! 3|*14 AA 7l^o] S} H fl]cH4 oJjE]a. 7^ Cj-^o] i£E ?l6]£ ^ &7I ufl4°i E} H. 7,14 

3H2] 3* • £4 nl-8-* 4 514 aiai-8-o.s. f-sj t3 4*12} 4* 7.-^4 £if 4 $14. 

4 t 1 ^ 4?ll 3|^4 Xl^ofl 7]^§H f-*} *51]^H<3I Sl*14* 7^sfe 3)*14 *1H 7]^<4, 4€°H 44^, 6 1 4 
' it^l ^2} 44514 3#4^r 7>^£7ill- ^H]$ f-Bj 4*1 4*1 oj OJjE] «. 7414 t^^-SAi, Aj- 7 | 7>45l7]H ^# 
4 4451 o,) 7|i«H. A oM 4*4 SH^*- *7l f *} ^EflflHoIl ^5^E?|* ^A]?]?] 4 6] f- 4 f-elH 

HS) 3]*]44 *V#«H 7H44 y- 7 |] 3) ^zl- *]ig4 ^E] H. 7fl4 47,14, f 4, f 4 2] *}4 £^ 44 = 

§3 £3 ^-^S-l #B3 0] | 7l4«H, 4*fl -f ?j >£*] ^.^o) ^aj^g. i^JtO.S. s>7l ^4 a o V 7 ] f 4 1-eflOl 21*14* 4 

#40] #?l ^H-g- ^7fl 31*14 ^4 31*14 AA 4314, A o v 7l 31*14 71H tMHl s]*v #g> t)H4 4 7 fl ss\ 

AA 4?l °AA* A4 43H] ^14 7flx!-g- y-711 31*14 ^ 7 j) 31*14 A^-t 47l AAA AA 7} 

^4 7}*} 4?« ?hi«r? %a 4*121 °«ei a ^i^i ^44. 

O] 4 t o>°]] °)44 14^0)] 444 7f^£7jHl ^ISfl °1 4-iSl SI 7>^J£1- ^E] H cf74H 0 1 

7^Ei 7ls*M, 4^sl *1^^- tJ°H£^ f-*Vl-el|ol5L«ll ^eiiH^* *£W7]7] 0} ^ ^01 = ^ sl*14 
■ ^ 4^ u- 7l ] aj^zf o.5.Aj #Bjsi-^ 3i*i4 ^^Hl $1°! A 1, *>7l * 

*> «-iHWi£ei 31*14^ m 40]^ ^-711 31*14 ^1^* t^sU, 71-aj- cfTiH] An m ^A AAA 

A%°\) y:7H 31*14 ^^A]^, o] ^ 7 H 3i*|4 ^1^<^1 7]±§H **1- 1-elW^l AAA-8r 4°\ 

*W*|-7l fl^fl 31*14* ^|<H*>^ ^"^ E1 ^e] Sfl-g-S-lJl 7l#o]7l nflS-ofl, oljE) « ^1^1 ^^1 ^ 

7f-i> c^ll- -f ^ «^ 4*]o] 7 ]^o| inE^^od Jf7W-ir ^4^5- ■& Aj^ A ] 7lfe 0 ] 4-^§f4. 

4^, 7H? 5131*1 ^A ±x*=n°]A *f7\s. 7}^7) «fl€-o)l, °JjEi a ^1*1 ^oja] q% . ^-g- ai-g-^- 
§1 ^ 5a«H, -f^ -S^ ^4* ^ Sl^K be, ^7fl 31*14 ^1^* #^ 4l«H-8- £ 

7fl ^*1 7 -1-^^^1 *^ai^ 3i*i4 '1H»*>71 nfl^oii,^^ ^Oj ^ ^oi^^-AHi g-^t^ 

*^S1 -f ^ #3 ^^^l °-«El H 7)1?! 4*011 ololAi, 47I oflEl« 7)14 tfTflfc. A o V 7l 7H^£XI«1| ^ Sfl 7^S1S. 
Jf El ^SLl- #i ^3121-, AJ-7) #5L ^ 43H1 ^1*11 714*M, ^71 4*21 4^ ^ofls: 

s a o > 7] ^eilo]Ho]i ieiissi-i; 4AiA]7i7l 0} ^4 l-ell^lH&i 5l*l4# 4*«fe ^«14^ 3J 

01 44^1*1-4. 

«1 ^>^°)1 2144 °^Ela ^1?] 43H1 Sl^Ai, #£^*j c_ >7j ]oll 7>^5i7lHl 5-lsfl 7^^^ 7^4^ i E | 

ol ^4^-eiloiHsl 3i*i4#4#44. 0147^1, Q« E ,y tMm #E ^ tV7j , ^ 47,14^ 4^ ^o. a 
^«a]2| ^ o|7l m^o)], 7^h1^-a5_ ^5! t^i 4*121 *14* is* ^ 514. 

^ t^2l t?i 4*121 °«El H ^|*1 4*011 Si<4-Ai, 471 ^£ 4^1 fe, Aj-7] 7^ £7ll A A^ 7^£# 

451 ^ 43H1 21*11, ^44,^01 ^ol^s. 7117-14^ ^ o] 7 ]_^ S ]l*j 7 ] nfl^.o)^ QljElii ^*] 4 7)15. A^, 4^2jol4A^ 

£4 3l3l-al<?J ^1*1 4 ^ 44. 

£ *^2l fa yj-*i 4*10] o« E ) a ^*j ^^joii oio^Ai, 47) ^ 47)]^, 47I #51 ^ 431s4e1 #^4 4 5121 

AJ* i^4^ ?l s i'Al7l-b ^Aj- Ajr: ^ vl^B. ^B\t\^L, o) ^4 Ajr: ^ ^ o] ^rzo,] 7^4^ # 7 j 3] *1 4^- 4 

#4^ 442144. 

■& «^2i fa 4?i 4*1 o] ojj El a 7fl*i 4*0,1 oi^Ai, 471 431^, 4?1 fl^ £51 h_4 431^4^ i E 
21 A A o v * 34 *1°J iLAj- 47,11- ^-h14ji, o] 44 *14 ja.4 ^.o] ^6\] 7^4^ a o v 7 ) 31*14^- 4 

#*Rr 53«1 44^44. 
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4 ^°\] s.}tM, *I14 43H, 4£ ^7)]s-f Ei #34 444 4^444 3*M7l-ir 4£ atf 431 

1- 4*1411, 40] ^Tflofl, ^a o V A, r: ^ cj-^^Jf E j *3]4 irro} o,^ i^tf^ ^4 *j g l^Aj- £7}] = ^ 

H]44, 01 ^4 xjoj ^ jfo} ^^o,! 7 ]^^ 3\j.)7j£ 4444. Olofl 44, 7^1^ #33 o] ^4 7\<£& a_444 

ihi, jl<* 444^21 iois* ^^ii 4 sa^i «b^i, 4^3444 i£t jl433 *ii3 *i)4«- 4 4 514. 

4 4^21 43 43 4*12] m a ^13 4>?H 4^4, av 7] ^ a o v 7 ] ^ £ ^ tM1 o)i o]^] rfl 

sfl aH, a] 3(| 33. ^ a] 3fl a|§ n]£ afloj, 2 4 eimsflolEil- 444 $ 2 4 7HM4 ell^eflol 
eil- 444 *W 4 4£ 4421 4*144 Jitf 4314 4*14^, #7] a_4 421 4£°1] 4^44 44 5)444 
-444^ 34 44344. 

ojofl 44, 4^344*1 gc$ 3:430] HH# ttf* Sflcl-. 

4 4^21 f. aj 4*} 4*14 oijEi « 313 *JHH 444, 471 °-»e] a *113 444, 47] 44 4ell4£2i sl44 £4 4 
7] 44 4efl4£2] 31342] 44£# £3 3$1 45=- 31444 314 43]# 4fe ^o] 442144. 

4^4 2)43, 334 314 714^1 nisi- 343« ^ 01^4 4^ 44^4 =.ofl 4^ £7111- 44^ ^ 

Sin, 3144, 3134 47II 2)34 7]s^ §?j 71H4 ^fl 334 4^4 h1je44 314 44 3144 34 314 
4 3 3 43 4^ 4 3 4 °j 4^- 7=1 4 £ - 47] 4 ^ 01 4 

4 4^1 *^ 4^1 & *4 44^1 ^444. 

4 4^^i 3 4^ 4^i# -f-4 Ef4^] 5i)-g-4^.4, m ^114 ^H«Hfil 3-8- ■ £4 «144 4^§1 4# ^ 4^, 
-8-o.s -f 4 eH] a] ^4# iz£4 -t 44. 4^^] AMD 4 4*1 ^4#^14 4 4444 0 Jj4i°l^l- Af-8-4 

"1 ^ v 7l nfl^-^l, 4^ ^tfls. ^-^47] ^ji, fxl- E>*]Sl ^j-^a. ^.^ ^^. 7 ]. ^ 7-lal-g-o.S 444 ^ 44. 

£ 4^1 -f ^ 4€ 44^1 ^144. f^4 AMD 4 44 <§W>i4 4 #444 ^^4e1» 444^1 7^£ 
741, ^E]a 7)144 51 ^^14 44 7)4^1 44* 3^14 ^ $14. «>H 44, m» 44 ^14^1 ^4 ■ 44 al-8- 
4 4^*1 4* ^ 44, ^ 4^ 4*121 34 ^44 ££4 444 3:4* 4444. 

H44 444 44 

£ 1 4 4 Hr^s-l °i m 444 4^ 43 4*H1 4^£44. 
£ 2 ^ 44 4ell4H4 444^ «4 4^4^ 4^£44. 
£ 3 4 44 44°11 tfl«fl ie^m^4 4?ll» 4^14^ 4^£44. 

_ £ 4(a) 44 EH-lsl £451, £ 4(b) ^ 44 eH)# 7] 7H 34?115_4 £44534 ^1^1 4^£44. 
£5^4 4^£l °J 4^eih a4^s] 4E1H ^114 *l^sl 444^44. 
s. 6 4 «|ei a ^1144-4 ^44^1 4 A j4 ^414-b 444^44. 
£ 7 4 £ 6 °il 444 eHeHI ^14 44^1 4 sill- 4E411-ir 45-44B44. 
£ 8 4 £ 6 41 4Ef4 b]4e|3 ^114 44^1 4^1* 4e>4^ #s44S44. 
. £ 9 °J]e1 a. 43 ^14 ^1^ E 3* #^ ^14 ^l^ E J°ll 4<a«4 42] 44 4^ E j2i fi.s.A i£<5l 4_ 
£ 10 4 44 43 4*121 % 44421 444 4^4^ 4^£44. 



£114 <m a 434^11 214 4Ela 7fl3o] ^4 ^0,] cflgM; ^ 4^6^^ 4444 3^ 4^4 -4- 
4^4 44144 4^ £4 4. 
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°14, 4 4^4 43 4?} 4*1 ^ 3 <5»E]ja 7|]4 4* J1E]J7 -f.4 El^ ^A|^E]|o)) cfl*H, 51*34 4^M 4^14 

XI A ^44. 

£14 4 4^4 H ^Al^Eflo,] =S tfg ^£0)4. £4*11 olc^A], ^ ^Al^EflS] =a 

43 4# 4*14 7l^|^ 44 (10), °J|E] u Tfl^Jf (20), 4*14 ^|^Jf (30) g 4471 (40) s. ol 

4. 44 4 ^1^4 43 43 4*H $1<>H4 4 4 A <3 AiSj 7flef# 4^44. 

- 43 4*J 4*14 7|tM 44 (10) 4 44 se| (11), f-4 (12), i+-a (13) 31 (16) 1- ^Jl SL±3. 
§U $24. #7] i+48 (13) * 444 (14), 4^71 (15) 5 7Hr5L7lj (17) 1- 444^ $|4. 

°1 S3 43 ^-^o] 71^3) u. a (1Q) ^ SE1 (n) ^ h ^ ^pflo] fi-eflo] H (12) 4 S3 

44 44 seI (11) 4 4?i] 4 34^, 444 (14) afl 4*1] #44 ^, 444 (15) » 4444 « a ^tAS«] 43 i4 
4# 34 444ii $14. £4, £ l °I14^ #471 (14) 1- 444 44 $144, 44?] (14) 1- a>4 

44 Sfe 44 = bWh 44445: 44&4. 

4 -S4^314 ^ s^o] 7 )-4s41 (17) fe, 4-i (13) vflJffi] 4-rl 444°11 71-4^ ^Hl <a*l44, 4^ 

(13) 3* 444 4^4 7>^5L# 3*44. 

a, 21*14 (30) -ir S4?il (16) 5- 4^4 44 (v), 44 3.3 (11) Si 434 (N) SEfe 4*11 43 43 4*14 #3 

(P) <H1 712SH, jg-gj m-^ ^ (p) iW o £ s j. 7] 3^ ^ ^01= (12) si 31*14* 4#4^>, 4 

34*3 *M-8-g7fl 4*14 43 (e*) #344. 4 31*14 *II°H 44*3 ^144 4344 *344ji $14, 4 
441N4 444 afl^jji (30) £ 434 34 ^f-44. 

a, °JiEl H XI^JjL (20) fe, 7}#£7ll (17) <^1 SlSfl ^#4 7>^£oll 712:4^, 4^ (13) S] 4^-^ ^ofl£^ S4 ^5^1 

— (12) i ^5-liH3* 4^^1-7171 f| « o| -^4 1-efloiH. (12) s] 3]^14^ 4*4^, ^1?3# ^1^1-i- ^7fl 444- ^1^ 
(66*) #344. 

£4, 4471 (7l-4-f ; 40) 4*14 ^H-f (30) s.-i-B\s} ^ih^- ^-^ 4^4 ^ (e *) o)| ojj^ (20) s _ 

^-Eisi ^1^1^- 4711 4*14 (se*) ^ #^ai^, o]5j^ u. 7 )i 4^14 ^i^asa^ 4^14 ^oj 7i^ofl §4. o^Hix-], 

5)^14 2)1 Ol 7] ^ (DlSLA]) ^, 47H 3)^14 X]^o,l 7]2:*H S4 l-Bll 0 !^ (12) S] 3)^4^ ^ 4^ 5J O.SA-1 ^ 

f-^f^i m W44. 

4*^-, ^eiy *ii4Jf (20) s) 444 5 oji E ]h_ (20) ^ ^ 7 .>^ « ^o, ^^.^ 

A]7lfe m 4^°ll tfl*H 4^114711 *^44. 

. -f -a, a ^i^i 4^s] 714^^1 4ji 4^H1 iflsM si 2 gj £ 3 # t2*H 4^44. EZfe*«f #aMH (12 ; 
£ 1 42) 4 44^17-1 ^4 «flsl S4 1-efloiH (12) s] 4^ 444^1 ^o. TJ j > ^- 5l i (12 ) o,) 444^ 

^4 4^Rr 4 ^£^14. a4, # $1<>H, S4 4eflo)£L2i 2)4 44^ jo^^x-i ^o]^ -3 ^.^ ^ 
S4 eHhs] ^l-s- 444 44 ( x ) 44^ s $14. a. sl 3 4 6 [m/s] *IH 24 [m/s] 4^14 ^4 (v) 44°il 
tfl4*l, ^21^JE34 31*144 47111- 4Msh? 4^5L^4. 

E. 2 °11 4E4H-& 44 4°1, S4 4 7 d S°ll-&, *4 4Eflfl£L°ll cflsfl 43 (L) 3f %>3 (D) 0] 4444. 43 (D) 4 S4 
Ef^lsi 44 (13 ; el 1 %1-i) si 4* 440]] isjiiao^ 44431 44. 44, £ 3 i q-tq-iflfe 44 4^, 
H34 H7)-^ 444 si 44 4444. 44*1, 3)*)44 o|a^ ^*hi 7)^40^ ^0144, 44 Ef^si 4 
« (13) 4 7 d * ^^oj ^ 5 ^ s?j# 44^1 ^1, -^4 EH-lsl 4-g (13) 444 £4* ^s. ^Hsfe ^o] 44 
■44. 4 4^4 61 *H 444 oi 4444 31 ^ tfa}^ nj]^ 01 401] 41344. 
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- £ 4(a) -ir ^4 EH-lS] 51 4(b) 7l 3] ^A]si^ ^S) ^J&<>14. a £ 4(a) ^Mir 

-^4 EH^l 4^ (13) o)] 7>^£7ll (17) 1- -S*14<4 £3 (x) oil tfl£ 7Mr£ (d 2 x/dt 2 ) 1- 3*4^ 53# £ A -!^£ 4 
Ej-iflil $14. £ £ 4(b) i M-EH^r 44 44 -^4 4-?-) tt m <?] #^], 4^ k ?] 4^4 £ ^ ^ 7,-14 c a] 

*1 71 Til ^l-^Tlli flo}*], Sj^ aI-e^j^o, 43# x S 44, #«J|S1 I^W, (1) 4} a] 44. 

rax + cx + kx = f + Af (1) 

" °i7H]4 f+Af ^ #*)H] qi*fl 444^ *J«U, Af *JjE] h (20) &) s]S| *fl<H o ]sfl <f 7 H as 7fsflx] 

TrH°l4. 

(1) *M nfl*H, 4*143 (2) <i]o] £<H44. 

x+ _c_ x+ JL x = _L( f+Af) (2) 
m m m 

m Ji-H- 4^ (con) g 4^14 ft) * 4-S-4 4»1 ^JL, (2) *1 * im (5) 41 «>1 £<>144. 

con4k/m) l/2 (3) 

S=c/2(mk) 1/2 (4) 

x + 2C co n x + w n 2x = -j- ( f + Af ) (5) 

-£4, (5) 41* 4€4^ £444 (6) 41^1 ?i<H44. 

s 2 X(s)+ 2SconsX(s)+ con 2 X(s) 
=(l/m)F(s) (6) 

(6) 4}.<L5LJf Ei, Tils] 7^ ^ G (s) fe (7) 4j 6.s ^<H*1t11 44. 
G(s)=X(s)/F(s) 

=(l/m)/(s 2 + 2^cons+ con 2 ) (7) 

(7) -±14 £4 2 4?W 444 44 $JM4, (3), (4) 41 o.5.Jf-El, H4 (m) $ 44« 44 (k) 3) 445. 7fl£l H4 
?!4-t (con) # 4# 4 $i^4 4i]^- (5 ) oq tflsflA^, ^ (m) ^ aj-^ (k) s] ^4Ji4^ 7 <H ^ (c) 
s) 44^1 °J4 4 6 1 Htfe 4 4 514. 

44, (l) sa°H, Wis 7l-*Mte *] (Af) *, <*« 
Af = -Dpx (8) 

s #^-«l, (1) 41^- ( 9 ) A14 goj j,^ ^ - 024^ 
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mx + ( C + Dp )x + kx = f (9) 

4, 33 J=L (20) 5] x^ 5]=D Jf7HA^ 7\n^ « ( A f) * (8) 34 43 l^t°S^, (9) 33 l 

44°11 51333 +d p 43 ^7H ^sfl 434 (l) * Ji4 ^ S-^S- 4# 4 43, 343 43# J£4 42-3 44 4 
3, 444 -ft 433 $133 ^4 34 4 (am) 3 333 ^Hgt* 34 3343, x].£ ^isf o^l*v ^ oi^ 

3433 Ajrg^ 0J]E1 u ^ ^tf 71 €-^6] AJ-J, HJ-Alo)] °JZ}sH, Cf^S., 3 E] « 4 £ A] 34 fl 4 4*1133 ^ 

44. 

- £ 5 »1| SI33, ^1 51 * 443 (40) £43 #33^ ^:7fl 3)^2]- 7l^§H -?x}- 1:33^ (12) ♦ 4443 3 

3 451# 1<>l5fe 33 34ol)3334. s]S| 0Jj*o]133 ( 51 ) fe ^sflaj o.s.i., o-ov AJaJt-] Hi^ x^ fiE^ f-i <s|*H 

333^3, 3333^, 7 |7fl *!^7fl°] tt$4M 1 4 337-Ha-i SISFSI-Ji $M. 

a, 4£ 52 **|- <f 3 -e-^goicoq cflsfl ^-g^ ie^E^ aj-^^ fjjsin A]Aao]4. £ 2 3 43- 

4 44 43, 44 EB13 q-Aj (13 ) AejAE^A otBj (L) %V bJ {D ) 6) xj* ^ Aj h oj ^-o|7l nfl^, 

443 (54) 5_ 7fAj-^ H #§j*Kn sjcf. je, * 0 ve) (D) 3 34 ^si^E^^i c^flA^, ^ ^0)51 (12) 3 33 

44 ^3^J=3 51 3 3 443 44 44 434 444. 443, ^3^5134 3343 ^3344^ 444 

Oj, 3 2]Aj SAHA] go]*]^ ^afloil 7 |i«|.fe Kb # 7)]?]O.S *^ ^71 (53) 3 slsfl ^jl $14. 

-■¥■£ 55 4 -f4 4^1- 71 7)] 4-§3l5-3 .2.144 7,1^0)4. fl^fe (7) Al o. j! ^^XIDV, ^jElH ^ A] ^ o] 

^lifloH-Mfe. 44£ (d 2 x/dt 2 ) 1- 4^r£7fl (17) S. ^#§H 3|E.«-fl-fr 7>§U $17] ufl^-ofl, (7) <5=io)l s 2 1- ^tb S« «■ 
SL144H SI4. SE*V, ol S cfl£ j ^ ^i^. £E n^ .jjng ^tj., 

oi ^s] sl^l ^^ofloiE-l (51), l-EflolH Al^ej (52) ^ eH-1 A)iEj (55) ^ ^eflsl f-^ ^7> ^al^ ^ajo^I 

4, ■& ^^^EfloflA-l^, blfofl, Ef^l Ali| (55) o] ^gjoj 7 }^£# ^#4fe 7f^£7ll (17), #4 4^^ u)-a| (13) ^ 
^ ig-^Sl ^5iiJ=§]# £3M7]7l f|« Afl^l-g- ^7B 3)^4 (66*) * ^S^4fe °-!|El M. ^^1^ (20), $ ^ ^. "fl 4 

Jf (20) 0)1 ?jo]xl^ ^1^1-g- u- 7fl jq^zv a] 3 (5e *)^ jq^zj. ^ H «- (30) 3-^El #^Elfe #^ ^H-g- ^711 sjsjzj- 

(e*) i ^^Ai-7i 7] flsfl, se*-e* 4 (40) • 47>4^ 514. 

4#£7ll (17) ^ #Sjofl ?1a o > ^|o|6l oJ 7 j m^o)l 1 ^ xloj^lHlA-l fit^j, 014 £> ojlEj a ^Jf (20) oq^fe, (8) 
*1 44 4°1, 4£ (dx/dt) i Dp 1- ^4 ^ °J\b\* 4^ (20) s] 3]^1 ^o] Jg-aj-ofl o]sii jjl 7 >^ o. si ^-7|- 

slfe 1^-3. *>ji $i 7l n j^ > 7 ].i E - ^ 4£f ^4^r ^147] (21), 34 4^ (Gc(s)) 1- 4fe 7.1M4 (22) 
Wr^m^ 4^sH 514. 

4, 4€ (13) 44o]] -a^is 7^SL7)| (17) oil el*fl, 4€ (13) 44^1 7^h (1 *}■ se) 1- Tfl^ai, a 7fl^ 
4 7}^£# oijEl a (20) oil °J^4^, ^471 (21) o)i o]*i- ojAVdi ^l*fl 4€ (13) 3^ 44^1 4*4 

4. °J|El u ^l^lJf (20) Si ^1H4 (22) ollAi^, AHfsj ioo)] 7l2*H Aflxl aafl- ^7} ^4 Tll^l-g- ^7fl s]^z| 
"(69*) 4 7)1^*1-4. <5ljElJl ^l^lJf (20) ^SHAl ^fl^l-g- ^711 3]^|z|- xl^ ( 6 e*)4, 4471 (40) ofl sl«fl ^^14 T^HJf 

(30 ; £ 1 4i) ol4i 4*B3 #^ Tfloi-g- u-711 sixizv (0*) °]} 4^44. «9|^«qoi^ (51) 4Mfe, <»l ^ 
7il 31^14 7li*H 44 42fl^lH (12) # ^4<^ sq^l 4£» ^H44. «>1 2)^1 4£ XI'H'fl 3*11. 4*11 4^ 
43 4^13 m<>\ ^H^sf sl^RHl 4€ =xf ^fla] q-Aj (13) ^ quitfsm 

444°i, 343 7j-iii- 4a Til 4^r 444 44. 



#S aflol ^X] ^|OlS. ^A]0H -g-Aj*V ^ Oinf gc^ Xj « 7] ( 21 ) ^ Xl « ^ ^ o}C] 

4, 444 f^ASAi Aj-cfl xj^_ 3^114^ 2.4 t.-1« ^4441- 4^44 4^4 43 «fl4oil, i^3} 

.4^113 ^3^# 444^ 344351 44. 
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314, 3£7]2] ^tfe 44 34 (i/s) ofl 4^1*1 gal, 0)4 ^g.4 44^ ^v fe 4^ (0 ( 4 #o1> L 4 ^4 ^ = j g= 

fe, 344 43] (-g-^ • 2]^ 44 -g-T-W- £4 *3) ^°H5i €4. 

44°-£, £ 6(a) t 5- 6(b) # 4^44 OJ \Z]* ^1*14 (20) 2] *lH4 (22) 2] 4*lH<a 4 A o $ -f-^Hl cfl«H 4^4 
4. £ 6(a) 3l 51 6(b) £ 5.^ 3144 (20) 2] (22) 2] ^.g. o|]a]44 a.^^ £ o]cK 

51 6(a) 1 Sa«H-H. *ti°14 (22a) #14 451 5L#7] (62), 34 *1 <3 S/*7l (63), ##7] (64) bHb| (65) # 4«14 

4?1 7]^4 H}4 44 7^51711 (17) fltf ^l<gol 47] nfl-g-o)], $] a)t= ^47, ( 62 ) ofl fl^g. ^ 

*U $14. 34 451 &#7] (62) fe, 51^144 44 £4 (1+sqT1)/(1+sT1) 2] 34 # 517113 #4 4t M7HM, a 

<D « 4-4. 

21, 34 #51 ^^7] (62) 1- ^44^5=4 ji« 444^]*] 2] iolS7> f^£M HB]7] nflJH| f n tfl Jj^SAi 34 
*1<S ^4?] (63) I" 4444 tftflaj 6_s! Ji«j 444011 2^14bU-] 4^U 014. 34 z\<£ 

(63) tt, EAl«|-fe 44 #4 (l+saT2)/(l+sT2) 2] 34 *I<g?n el 44 44 M7HH, a >l) 1- 4c4. °14 
*tf*14 (20) 2] afloj-^ (22) °fl, 34 ^^7) (62 ) ^ 34 *]<£ ji^-71 (63) 2] 2 ^-43 4e1» 4«14 

4451711 (17) #55 2] 34 x]£-g- iL444 411, 44^3 tol^a a]#A)z] 4 $17] nfl^ojj, of^'aH 
g-M g:*V 3:3^0] a|| 3 *, H s 4 4 51 4 _ 

31, (8) ^3 g$ o.s^-e-1, 44?1 (64) fe Tflo] (Dp) o] £4 44^ 4^4 4434. 017]^^, 711?! (Dp) 4 Al^-eflol 
<a<>14^ ^3 isH ^44°! 4334 ?H 44*144. 

314, (22) (51 5 #2) 2] ^aj^ Aj-7] 7 ]£ t v ji^7l«1| ^Hl^l a^ji, o|* &6\ t a] %] ^6\ 7 ], A] 

6] 7 ], 3 £ ni£ a(l oi 71, LQ e)]-^eflo]E-l ^ 2 4 5l]#efl<>lBl), LQG (-gfl 2 4 7^1 o> iS0#g||6iEj) 



a*v, ^l?l-g- ^7fl 21^14 x]^ ( 5 e*) oil 21*1 sjaizj- ^|<h« ^14^7)1 Sl^i47ll ^^14 »f|<H 4^p-7> ^4^1^1 

-g-3]ol sqs* ^o.^ ttlsl7] nH^-oJl, elulEi (65) (51 6(a), JE 6(b) 42) i 2l*fl ^x]-g- ^ 7 fl 444 x]^ (59*) ^ 
(i» ±1 [deg]) * 31*14 71^2] Bis* ^4^1?m #4. 

£6 44VB (64) 2] (o)s>, ^ J 0]3}JL o] a^^o] ^^ ± ^^ 

Ji4S 4-Sr 3-f-«l|fc (E 7 21 cJ-7^1 SAl r _r ), S)^14 afe 3|i 31^121^451 3 ^oj 3)^4^- 

?! ^1^-8- 47fl 21^14 ^1^ (59*) o.s.>H #^4 (E 7 21 ciTfl SA2). 4^1, ^^14 4^°1 3)^14 °14?1 ^-fi 

(517 21 cj-Tfl SAl r flWij )? ajijjq. ^^o] ^^5^ ^cfl 3)^21-^45: ^ t >44 (51 

7 21 cj-Til SA3). 

°1 34, 31*14 ^]^o] s]Tfl 31^14M.4£ S (s. 7 21 cj-Tii SA3 r ^lj ), 2lcn 3i*i4 ^1^ Bl^l^a. 

451 4£ 4 4 4# 2lf^<?J ^7fl 31*14 ^1^ (5e*) ^sa-i #^^4 (s. 7 21 431 SA4). 44, 4*11 ^ 
*14 ^l^ 0 ! aicH 31^14 °14$] ^-f °im (51 7 21 4t1] SA3 <HM r oHij ), 4sfl 31*14 slt-^'a ^l?l-8- ^: 
. 7fl si *1 4 ^1 % (60*) ^5>-l ?14 (51 7 2] 4t11 SA5). 

a, #71 7]£$ 44 40I, #s_7l (64 ; 51 6(a), 51 6(b) 2] 4^1- ^14§fe ^ o] ojuje}, o] ^ 44^.^ 

4?1 44^, sl*l 4512] 44511- 2jjg «] o| ^ s #0lj ±0 6 [deg/sec]) 44_ 

^*H2]A£ir, £81 444^ 44 4 6 l, -f 4, ^^?l (64 ; 51 6 42) 2] #^e] ^s] (UuIhI) (°14, r ^*14 A% 
21 4sj &j 6 14^ % v .) 4 ^-S] 4 M4, r 3)*14 ^1^2] ^-S) c>14ji 4.) ofl 7^401 44** 4*4^ (4t11 
SB1), o] «i4* 6 l ^lei a^^sH 51 ^ s}± 44#J±45l 4*^1 ^-¥-1- 4444 (43] SB2). ^ 14, 44*°1 *lel 
•M^s-H $1^ 2]i 44#iL45l 4* 111c (4711 SB2 14 r 1j ), 3]^14 ^^e] s}± 44## 7>44 

4* 47H 31^14 x]Eg (60*) AS.*] #S]44 (4t1] SB3). 
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4$, 4444 s~}± t^sj-gr 444 g^ofl.^ (cjT)] SB2 414 r "Wij ), >£4-§:4 nje) ^344 44#iL4 
£ a.*} Jfs- 4^44 (£4 SB4). 4 44, 44#4 sjcfl 44^.!iL4iE €• 3-f4m (4?-ll SB4 414 r oflj ), 4*14 

334 ^isl IH 44 44-i-l- 444 ^ si^zjoi ^. 7fl 4*14 xjjg (se 4 ) <L3.4 #344 (4t| SB5). 44, 
4444 4 01 44# 444 3 o.o)l^ (cj-Tfl sb4 414 r 6 jq Aj }> =3 ^ 2|f^o] ^.g. u- 7fl Tq*] 

' 4 4 3 (66*) °.5L4 §§j SB6). 

4444 4^4 V\Q 7J-C], t^-O- 1J-7]] 3)^4 x]^ (50*) JEfe. 5|^Z| ( Se *) s] 44** 7fl4 44 

7)1 Si 44444 ^o_ s tHel-& ^4 444 - cycf. 

5&4, *M-§- 47)1 444 33 (69*)*, Tflc^-g- ^-71] 444 (9*) 4 4^44 nfl-f 3}-* *45- 4443 nfl^- 

4j , 4 3 % #4 4^ 4 4 4 «3 4* 3 4 JE^r 44 4 £ 44. 

£, £ 6(b) 4 444^ 444 (22b) 4)4^, (22a) 4 44 451 iL43 (62) 4 444 2 4 4^34 ^aj-7, 

" (61) 1- Jf 444 ¥444, S.4 Ji^HSSl *114» $14. 

£4, 444 *3<34]4^, « 74144. (20) 1- ojsi 443- 44 444 43 (se*)* #34^ =8-3.3. 

4 43«34, 4 43 £43-2-51 4*34-;? 4^5-^13^-4 ^tfls. 44. 4 3-f , 3£3 (20) £r 3£ 4 
4 fts. 47^1), 44-f (22) ir 44 44, i£ 444 (22) 44 7_v ^ lit 44 44 451 S.4 4t)1, 44 3<?§ 

4 Til, 44 44 44^,'4l- 4 44*r £4 ^=»4 444 CPU, MPU £^ DSP 444 *H93fc 4M.5. 
S.n^^l 44. 

4^-^-S., 471 7l#4 °JlElJi 71144 (20) 41 SMElja ^4 ^14 a}^^, ^sfl4 f-^ -t4 4^414 ^ 
-4^14 711^14 (30 ; £ 1 41 4* #^ 44 4^ 6 ^1 4°dM* 44 44 4^ E 54 M-SH* £ 9 41 444^, 
=1^4 Til «H 4 (30) i 44*^ 444 44°i 444 4^tb4. 

i 9 41 $]<>H, 4^14 7iH4fe 4471 (31, 32) 4, 44-¥- (33) 4, 44£ 444 (34) 4, 444 (35) 4, 4 
^4(36)*^h1*U$14. 

=0144 (33) ^ -t>44 (16) 41 4*fl 434 f-4 (v) [m/s] 41 7]2;44 44 444 *l«8 (6v) * ¥44 #^44. 
a, s]4£ 444 (34) ^ *4 (ID 21 s]4£ (n) [r P m] 41 7];fe4 < 4 ^3 2]4£ (4SSt ; N*) ?l- 4^ 44 44 
4 4^ (e N ) * 4»4°i »^44. £4, *^ ^4-^ (35) ^ 4*11 f-^ *4 444 #3 (P) [kW] 41 7|i^, ±^ 

. #§] (4S.S4 (P*) 4 sl^ 44 4 *l 4 3 ^ (e P ) * 4*44 %% 44. 

a, 4^4 (36) 414^ ^4 44^- (33), s] 4£ =0144 (34) 4 m 444 (35) 44^- 44 47« 4^14 4^ (6v, 
9 N 4 G p ) 44 al^St* 44 (minimum selection), 4, 44 44 ?*4r 44 4^14 4^44, #^ 44 

4711 ^44 43 (e*) #^44. e. 443^51, 44 444 (P) [kW] 4 * 4 (v) [m/s] 4 4^ 

*, £ io 41 444^r 4^£4 44 44. 33 #3, 33 f-44 4 443^, (v) [m/s] 41 7l±*fc 44 

*U, 33 #§i, 33 -?441 £44 ^41^- -^4 ^-4 (11) 4 44^ (n) [rpm] f-§l 44 444 (P) [kW] 
41 33^Rr 44«-4444. 

-£4, 444 7fl44 (30) 41 44 4444 ^4^, 44 44 (4 -20 [deg] 4 4 44t^ 4) 414 44 (4 - 
104 [deg] 2., 4 ^ S13£^ 44) 44s, ViS* 44 «41- 4^4. 

44^£, 4 43^5114 f-^j 44 44 4 a 44« 44 4^4 s.41-, 41:444 44 441- 4344 4^44. 

£ 11 * °-«E] u. 7^14^ (20 ; 5. 1 4^) 4 o]^ ojjeiu ^ )?! o] 01^- uflsl- oj^- tfl*H, 44 4^ E J (55 I 51 5 4i£) 

41 4444 4-^ 4#4 ^t4t 44* 444^ 44. 44 4^ E J (55) 4 ^4 4^£ 4^414 4-& 3^4 47il44 
34 4 34711 444 44. st, 44 4^ E J (55) 4 ^4 43 4s 4-S-4], Ji4 4^4 4# t]| 

4 4^^4 4443 43-1: 4^-5-4, ^4 4 34 7114 441- 4 £ $14. 
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34 £x$Q Hj.fi]. 7^ £ ^Al^EflSl 4^ 43 #*J n ^E] H. H^o]]^, £ 1 3 443ir 44 43, 4€ 

(13) 3 443 71-4^31 (17) 3 33 3 4! (13) 3 343 7^SL» ^E|J. 34-f (20) (°J<3 JL 314 431) 

33, oi 71-4513 7]s*H, 44 (13) si 344 £H£4 4445113H. (12) 3 i^is^ 4*3333 34 o| -f # 
433^ (12) 3 3344 4443, 334 4?fl 334 33 (S9*) #^44. 44 334 *|H4 ( 30 ) 
(3*14 33 431) 3 $133, #§1* ±^ik*.3. 43 34 44 433^ (12) 21 3344 4443 334 43 313 
--g- 4711 31*14 33 (9 s ) Jl£3 4343. aalui, 443 (40) (7R> 43]) 3 33 43 x|]3-g- 43 334 33 (9*) 

3 3134 4711 334 33 (S9*)4 43334 o] ^3 -v 7fl jq^zv xi^o]) 71^4^ 44433^3 3344 
313 4^4 4^1 $14. 

434 31343 33 3344 334^ 34 4343 ^3 343 :n. 44 4^^] 4 3)43, 7Hr5E3l (17), °Jj3J± 3 
34 (20) (33 « ^ ci^) * #471 (40) (7I-4 431) l- 3^3 f-3 4a 433 47}3^£ 344fe 34AS 4 
33^8 34 3333^ 33 4444. 4, 4343] 444^ 33 7>443 343, 33«- 33 333 34 ■ 44 3 
44 333 44 4 $13, 334AS 43 43 433 34 344 ££t 4 $14. si, 3144 4711 31*14 33 (69*) 

4 #3 3134 43 31*14 33 (9 s ) 3 4333 334 4343 343, 43 313 ^ 3]3 3134 433 43 
" 4 4 $14. 

£ ^31133 4?a 4^1 4^1 s~ 3 33 h. ^ 4^33^ £ 1 «^| 44^ 44 #3, ?he] j± 3134 (20) 
313 431) 33, 7Hr£3H o]*fl 71-4S4 2]47l (21) (34 4711) 3 33 3443 4514 44^, 3134 (22) 
(313 431) 3 33, 3 4513 7U44 4421 #44 SH514 44 433-^3 iel^S^4 4^^-7171 o] -f 
4 4511^1^3] 31*144 4444. *14 4^1, 4 4^°fl 2144, ojj E ]u (2 o) (^e) h 4^ 431) 4 3471 (21) 

(34 431) ^ 3H4 (22) (3H 431) 44 444 4^^s. 4«*14 4 4^1 «H4°)1, 43 4£ 4^1^1 4 

4 344 £it4 $14. 3471 (21) (34 431) 1- -fsfl ^^44^01 4^7} ^)4i, 43^°14^i a 

4 £43^1 A] £ n] 6)M. ^ ^ 51 1} 

"4 -a3^El)sl 4^ 43 4*1 £ ^ n ojjEl a. ^3 b^oU fil4^,i l, £6(a) 5|£6(b) i 44^4 44 4°1, 3H 
4 (22) (3H 431) 3471 (21) (34 431) £43 #33 4££l 344 ^3444 3*J3-7l4 34 4£ 
(62) (34 4£ J±4 431) 4, 34 4£ a.43 (62) (34 4£ Ji4 431) 433 4^3 344 ^3^=44 * 
44 34 3 iL43 (63) (34 3^ a.4 431) # 4^1 ifa, »i ^434 m.4 ^s] 4^1 3s4°i 3 344 4*4 
4. 6 H1 44, 44S131 #33 34 344 £444 4*11, ^3 ^4tcH3 343S 4 Xi3 nj^afl, 43 3 

*143 £4 Jl43<?1 313 3134 4 4 $14. 

4 ^3^113 43 43 n ^3 « 313 4^41 344 £ 6(a) ^ £ 6(b) i 44M1^ 44 43, 3H4 (22) 
(313 431) °il, 444 3344 ±% ^3 Mis. 31444 33^1 (65) (314 431) ♦ 4343 4^43 3j4°H, 334 

- 313 343 3S4 343S 4 $143)- 44 44333 43 £4 4°il 4^ 4314 434 4 $1^3, 3144 3134 
4711 334 33 (69*) 4 43 3134 4?H 3 34 33 (9*) 4 3^43 c fl4 44 ^3 a 3144 ^43l-ir, 4 3 3 31 
3 4^3 34 °J44 34 HL-b 434 4 $14. 

34, 4 433 ^13133 ^43 £34 4^43 44431 34134. 43133 4^4 3 43«33 4333 & v 
n, 4 433 -S.34 3443 333 431 43 4£ ±434. 

43 ^3^33 A ^333^, 43 43 43 31 =1 °J|3« 313 4331 343 44431 34134, 4 43^33 43 

43 33 31 =1 m J± 313 434 44 e>33 344 4 $14. 3 34, 43 344 14 33, 444 44 A 
451 $14. 4, 433 AMD 4 43 44#34 3 44#4 ^43334 4443 &3 ^43, 4^ (13) 3 443 4 

- 343 44 43 433 4^4 *3 «A4 ti3 Bfl^ofl, 3340.S *3431 4 $13^ 333. 

JE, ^31)333^, 334 3133 33 43 3134 §U S143, 3# #3 313* 344^ $14 43 43 43 £fe 

44 43 3 £ 344 4 $13. 4, 3 34, 3431 44 431 3 h (12) 3 3344 3134^ 334 313 344 47>4 
*A4 $14. 

£4, 4313 443 $133, 43334 4334 *3fe 4333 343 44 4334 434 344fe 3^ 444 
4. 
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m #<H, AflojSLS ^Sfl (13) iflJf ofl ^J- 2 7fl2l 7]-#5l7)]l- **M^ ^ <3jtq « ^ *V ^o, 3 

# W^H, <a*g-oi ^-fo)]-^, o_«i^ h_ ^ ^.^os 3*H?i-^ ^oit)-. 

a, ^1*1 ^l^TllSl sfefPlEi (^S SjJELBfl 7ll<y (Gc(s))) £3#<>1 Jf^lltt- , i» 1H, Jf 3L7} SI^l} 
^-8" $$|# 24f *H 7)|ol o. S ^sj^ 7g-f E-ofl^ ^ *)H 7)171- l^S^ f-^ Ef^ (l^ (13)) £). Xl^ 
°1 #cfl*fl Hi e]^ Hoi Sjojg - oli^ (7^7)1 (17 ) = ofl o,^]) o^^^M. 7.f^aj O.S 3*1«H. ^ 31 
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